The report is divided into six sections: 1) a description of the types of digital data available from the NTC, 2) a description of the relevant software capacities of the Field Unit, 3) a resume of the capabilities of the software (OVER)
INTRODUCTION
This report documents the current status of the capability of the Army Research Institute. Presidio of Monterey (ARI-POM) to utilize digital data from the National Training Center (NTC) to fulfill its mission of research into training implications of NTC performance.
The report is separated into six sections:
(I) A description of the kinds of digital data available from the NTC.
(i1) A description of the relevant software capabilities at ARI-POM.
(111) A resume of the capabilities of the software tools at the inception of the current research efforts (1 March. 1985) .
(IV) A summary of the activities undertaken to improve ARI-POM capabilities, relative to the software products discussed in the previous section, (V) A report on the current status of ARI-POM's capability to use NTC data to fulfill its objectives, and (VI) A brief discussion of short and long range plans to expand the present capabilities.
This report is focussed on the use of digital data. as opposed to paper, VRS, CCTV. or other NTC products which may contribute to meaningful research.
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I. NTC INSTRUMENTED DATA
The NTC Instrumentation System (NTC-IS) supports the collection and retention of data at the National Training Center. The NTC-IS consists of four major subsystems, all of which are involved to some extent in the collection of digital data:
(1) The Range Data Measurement System (RDMS), (2) The Core Instrumentation Subsystem (CIS), (3) The Live Fire Subsystem (LFS), and (4) The Range Monitoring and Communications Subsystem (RMCS) The RDMS and CIS are the subsystems principally involved in digital data collection. Figure I -I shows the interrelationships of the relevant components of the RDMS and CIS relating to data collection.
Data collected at the NTC can be divided into three categories:
(1) Raw field data, (2) Data input manually, and (3) Data derived from either or both of the prior two categories.
Raw field data are collected by the RDMS; input data are entered via components of the CIS, and data elements are derived ", by both subsystems.
1.I. Data CollectedZ Logged by the ROMS
Raw field data events collected by the RDMS include trigger pull (fire event), laser illumination (pairing), and microphone key pressed/ released. During Live Fire Exercises (LFX) the RDMS also collects target status (up, down, hit) .
In addition, the RDMS collects raw ranaing data from which position/ location is derived for all instrumented players. |
The RDMS provides one source of archival data from the NTC. Data elements logged from the RDMS are listed in Figure 1 -2.
RDMS data are as accurate as the reliability of the collecting/ transmitting hardware allows.
The complexity of NTC field instrumentation is conducive to a wide variety of errorproducing conditions, including: W (1) Spurious RF transmissions, leading to erroneous events, (2) "Noisy" laser sensors which generate spurious and/or inaccurate pairing events; (3) Hardware/electronic player instrumentation problems leading to loss or duplication of valid events, and the generation of invalid events; and (4) Coverage problems resulting in the loss of tracK of instrumented vehicles and the corresponding loss of position/ location and event retrieval capability.
Even in the case of perfect hardware performance, it is possible for errors to be introduced by faulty initialization, if the proper 6-unit code is not associated with the right olayer identification, incoming events will be improperly assigned or may be deleted as invalid.
Such problems can quickly lead to a serious loss of data integrity- It should De noted that many of the elements logged from the CIS are manually input data elements.
RDMS
Reliability of manual data depends juon the accuracy of the personnel entering the data and the verification procedures that are employed. such as proofreading and consistency checks. 
Commo
Player Identification, Radio Net, and duration of Commo messages longer than 55 seconds, should agree with RDMS log for those messages, but all others are lost.
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CIS-logged data may be processed in two ways: (1) Review on NTC ICC workstations. o-(2) Processing via the NTC Database Research System (NTCDRS) to translate the binary data into an ASCII (man readable) format and load the data into databases which can be manipulated by a commercial relational database system.
Figure il-I is a simplified diagram of the processing options for CIS log data.
Upon receipt of CIS 'og tapes for each NTC rotation, each mission segment is reviewed on a workstation. and the following information is collected and recorded:
(1) Mission segment name, seauence number, and identifier: (2) Mission type: (3) Start time. end time. and duration: anc (4) Number of main gun firings and engagements for both the task force and the OPFOR. These data are retained in an INGRES database from which a complete catalog of CIS log data may be generated. Figure 11 -2 is a sample of one Kind of report produced from this data base.
Processing of ROMS log data is by program GOETAP. which was develooed at ARI-POM.
1.1
NTC Workstation Software ARI-POM possesses two workstations identical to those which are oart of the Interactive Display and Communications Component (IDCC) at the NTC.
The workstations can be used in Historian mode 7o review any mission for which the data (CIS log) are available. All historian mode functions are functional. Engagement simulations can be examined in detail. using the full repertoire of mao options, scaling, player/unit symbol display options. control measures, and summary statistics. These options may be selected independently of one another to translate any combination of NTC data for a mission.
1>_-2 NTC
Another option allows the user to select the start and end times of the period to be translated.
The options selected during the translate step control which data are passed to subsequent NTCDRS processing steps.
The second NTCDRS step interfaces with INGRES to create a -skeleton INGRES database for the mission segment, and to break the ASCII file written in the TRANSLATE step into 63 separate files, each in INGRES compatible format. Third NTCDRS step loads 61 INGRES database tables from the 63 files created during step 2. Figure 11 -4 shows the correspondence between the files written in step 2 and the 61 tables filled in step 3.
The result of the NTCDRS is an INGRES database for each mission segment processed.
Program GDETAP
Processing of the RDMS log tapes is accomplished by using the ARI-POM developed program GDETAP. which reads RDMS log tapes and creates three different reports:
(1) Event lists, including firing and pairing data, (2) Commo report including the duration is seconds of each radio transmission, and (3) Player report, which shows the correspondence between player numbers and transponders.
Various VAX utilities can be used to sort and edit the basic reports to yield a variety of documents.
A complete description of program GDETAP is contained in the ARI document Program GDETAP Documentation, September, 1985. 
INGRES Tables VS. Loader File Names III. STATUS OF ARI-POM SOFTWARE AS OF MARCH, 1985
This section documents the status of ARI-POM software at the time the present research program started.
It documents the status of software in two areas, NTC workstations and the NTCDRS.
1 NTC Workstation Software
NTC workstation software was fully operational at the * inception of the current effort.
NTC Database Research System
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As of March. 1985, several problems existed with operation of the NTCDRS. including:
(1) There were inadequate operating instructions for the • ,, command files furnished by the contractor;
(2) The system was incapable of processing multiple mission segments;
(3) The system was prone to fail catastrophically during the LOADER step; and (4) In certain mission segments, non-ASCII characters were introduced during the TRANSLATOR step.
When it worked, the software appeared to work generally as promised once the operational difficulties could be overcome.
The operational difficulties appeared to result from having adapted command procedures from another location, as opposed to creating new ones tailored to the ARI-POM environment.
A secondary effort was directed to examine the utility of the output from the NTCDRS, the INGRE tables.
The results of that effort are included as Appendix A of this report.
IV. CORRECTIVE/DEVELOPMENTAL ACTIVITIES
This section discusses the completed activities that were undertaken either to correct deficiencies in the NTCORS operating environment or to add new capabilities.
IV.1 NTC Database Research System
Changes to the NTCDRS fall into three categories:
(1) Development of operating procedures. including command files, disk allocation strategies, and naming conventions, (2) Development of "work arounds" to avoid problems encountered in NTCDRS software, and (3) Modifications to NTCORS software. New operating procedures have been established which will enable the NTCDRS to be used in a production environment. These operating procedures generally take the form of DEC COMMAND files which allow use of NTCDRS programs in a more user-friendly manner. The command files remove the burden of routine activities from the user by guiding him. via on-screen prompts. through the TRANSLATE and LOAD processes.
The command files ensure that ARI-established naming and disk storage conventions are followed.
The command files also accomodate any "work arounds" that have to be used. Two command files are routinely used for the NTCDRS, TRANSLATE and LOAD.
Solutions to data problems within NTCDRS operations have been solved in several ways:
(1) By developing a "filter" program to correct ASCII characters,
(2) By editing intermediate files. either manually or automatically, or (3) By avoiding the use of TRANSLATOR options which lead to fatal errors.
The filter program was developed to solve a specific problem that was created by the TRANSLATOR program.
In certain cases the -.
TRANSLATOR writes the word "FIREE" instead of "FIRER". which causes a subseouent problem in the LOADER program. The filter program simply corrects the problem between the two steps by .> reading the output file from the TRANSLATOR (TRAN.DAT). changing =TREE to FiRER. anc writing a new RAN.DAT file. From time to time. other problems manifest themselves, by the aopearar-e of spurious characters or by the failure of one of the LOADER steps
The probiems can sometimes be identified as a result of ga~bled 'RANSLATOR or LOADER output data.
In many cases. tne errors are in fields that are not critical, so zhat simple subst'tut on of dummy data will allow Drocessinq to progres,.
For examole. one recurring problem was the appearance of ASCL Leros r the i termediate file used to buiid the PAIRING The third way to bypass NTCDRS errors is to avoid the processing which causes the error.
For example, certain mission segments abort if the AAR option is selected for the TRANSLATOR step. but if only the STAT option is selected no error occurs. Because the AAR tables have not been required in research efforts heretofor. this is a workable solution.
Likewise, translating position/ location data takes a tremendous amount of time, so the PL option is selected infrequently, even though no errors nave occurred during PL translation.
Thus far. modifications to NTCORS software have been minor. changes to make the programs compatible with the revised operating procedures. and fixes to three "bugs" which showed up as a result of the new command tiles Some software has been developed using NTCDRS subroutines to add more flexibility to operations. 
V. CURRENT STATUS
This section documents the current status of NTC data processing capabilites.
It is divided into three sections, for NTC workstation ooeration, for the NTCDRS, and for program GDETAP.
V.1 NTC Workstation Operatio NTC workstations are fully operational to the level of those at the NTC.
V.2 NTC Database Research System
The NTCDRS is operational to a limited extent.
Routine production of CIS log data through the NTCDRS is limited by intermittent problems which cause the TRANSLATOR or LOADER ,rograms to halt.
These situations require intervention by a senior analyst, to identify the source of the problem and devise a solution.
In cases where no solution is obvious, the error is documented and processing of the mission segment is abandoned. If the error can be traced to a TRANSLATOR option (i.e. AAR), the program is rerun without choosing that option.
As described in section IV. several errors occur frequently enough to have justified the creation of special software or command files to allow processing to continue.
Use of the position/ location option has generally been avoided because of the excessive execution time required.
"I

V_3 Program GDETAP
Program GDETAP meets current operating requirements. Rotation 85-10 has been fully processed by GDETAP, and these data are being used to assess data consistency between the two digital sources, the CIS log and the ROMS log.
The results of this effort will be the subject of a subsequent report.
VI. PLANS
Near-term (o months) planning for ARI-POM digital data processing is focussed on operational issues, whlie mid-to longrange olans are concerned with the areas of database design and software development.
Operational goals for the near term include:
(1) Implementation of routine NTCDRS processing of data tapes as they are received at ARI-POM.
As discussed in section IV. NTCDRS is in a near operational condition, awaiting only the solution of the outstanding software problems, the implementation of standard procedures, and additional staffing to allow routine production (2) Establishment of standard INGRES queries tailored to the present database structure.
This will allow researchers to create "standard" reports and/or files.
(3) Development of methodology to allow direct comparison/ combination of CIS and RDMS log data sources.
This will enable researchers to fill some "gaps" in CIS data by using data from the RDMS log.
In addition, certain data which may be required for research are present only on RDMS log tapes.
Mid-range (6 months to 1 year) plans concern database redesign. software design/ development, and the acquisition of additional data from NTC:
(1) Redesign of INGRES database to more sufficiently support ARI-POM research efforts.
The current design is inconvenient to use, is massively redundant. and contains superfluous data. The redesign will bring the structure and format of the NTC database in line with ARI-POM research objectives.
(2) Design/ development of software to convert present INGRES databases to new form and translate/load data directly to new -database format. Conversion of databases created by the present NTCDRS should be possible by using INGRES capabilities.
it is expected that the TRANSLATOR program of the NTCDRS will be adequate to support the redesigned database, but the LOADER functions will have to be redesigned.
(3) Development of new translation/ loading software to more efficiently handle processing of position/' location data. At present. NTCDRS processing of position/ location data is roughly equivalent to real-time (one hour of PL data in one hour of computer time). This is clearly exorbitant. (4) Specification of additional data required from the NTC to support ARI-POM research programs.
As ARI research continues and familiarity with NTC operations grows, it is anticipated that data elements will be identified which either are or can be collected at the NTC and are vital to ARI research.
These elements will be identified as quickly as possible so that their collection/ retention can be arranged. "-L"- 
Analysis of Ingres Tables
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.4 , data tables being empty and in data elements being of suspect reliability and accuracy.
